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SELF-BIASED MAGNETO RESISTANCE REPRODUCING HEAD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a magnetic storing 
medium/system including a keeper layer made of a soft magnetic 
material of comparatively y low permeability arranged on the 
magnetic storing layer or between the layers. 

SOLUTION: A keeper layer 36 of low permeability is arranged either 
the upper part or the lower part of a magnetic storing layer 34. 
Under the non- saturated condition, the keeper functions as a 
branching path for magnetic flux outputted from the transition 
recorded on the magnetic storing layer 34 and the magnetic field of 
the transition image recorded in the keeper is formed. The 
branching path prevents the signal of magnetic flux outputted from 
the recorded transition from reaching a head. For reading out data 
from the transition recorded on the magnetic storing layer 34, a bias 
current is applied on the coil of the head and biased magnetic flux 
for saturating a part of the keeper layer 36 is generated. When the 
layer is saturated, the keeper does not branch the magnetic flux 
generated form the recorded transition in an area shown by a head 
reproducing transducer. 
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CLAIMS 



[Claim(s)] 

[Claim 1]A magnetic recording medium comprising: 
A substrate. 

Material with coercive force arranged on said substrate in order to memorize a magnetic signal. 

Amplitude permeability in which said material in which saturation is magnetically possible is magnetically low in 

comparison at permeability arranged on material with said coercive force including material in which saturation is 

possible. 

[Claim 2]The magnetic recording medium according to claim 1 which has DC amplitude permeability in which 

material in which saturation is possible is magnetically lower than 1000 when [ said ] said material is not saturated. 

[Claim 3]The magnetic recording medium according to claim 1 which has the amplitude permeability of DC of 5 

thru/or 100 when [ said ] material in which saturation is possible is not saturated magnetically. 

[Claim 4]The magnetic recording medium according to claim 1 with which material with said coercive force is 

arranged between said saturated material and said material in which saturation is magnetically possible. 

[Claim 5]The magnetic recording medium according to claim 1 arranged by approaching said material as for which 

material in which saturation is possible has said coercive force magnetically, and said substrate. 

[Claim 6]The magnetic recording medium according to claim 1 arranged between said material in which material in 

which saturation is possible has said coercive force magnetically, and said substrate, 

[Claim 7]The magnetic recording medium according to claim 1 arranged on said material as for which material in 
which saturation is possible has said coercive force magnetically, and said substrate. 
[Claim 8]A magnetic recording medium comprising: 
A substrate. 

Material with coercive force. 

Amplitude permeability with a material low in comparison including material in which saturation by permeability 
arranged between said substrate and material with said coercive force is possible in which said saturation is 
possible. 

[Claim 9]A magnetic signal processing unit comprising: 

material with coercive force for receiving and memorizing a signal, and a magnetic recording medium which is 
comparatively alike and has magnetically the material in which saturation is possible with low amplitude permeability. 
A magnetic transducer arranged to said medium surface in order to transmit a signal to this medium. 
A means to move this medium and transducer relatively. 

A means to generate the bias field within said transducer saturated during signal transmission between said medium 
and said transducer in some materials in which said saturation is possible. 

[Claim 10]The device according to claim 9 memorized by material with said coercive force which has a 
magnetization axis to which a signal is substantially parallel to a recording-medium flat surface. 
[Claim 1 1]The device according to claim 9 with which material with said coercive force and material in which said 
saturation is possible are arranged at each class on said substrate. 

[Claim 12]The device according to claim 1 1 which a layer in which said saturation is possible has piled up on 
material which has said coercive force to said substrate. 

[Claim 1 3]The device according to claim 1 1 which a layer which is correlated with said substrate, and in which said 
saturation is possible has piled up under said magnetic layer which has coercive force magnetically. 
[Claim 14]The device according to claim 1 1 smaller than flux needed in order that flux needed since material and 
relative thickness of a layer with a layer in which said saturation is possible, and said coercive force are saturated in 
a layer in which said saturation is possible may eliminate a magnetic signal from a layer with said coercive force. 
[Claim 15]The device according to claim 9 in which said means to generate the bias field within a transducer is 
current which passes along winding on said transducer. 

[Claim 16]The 1st layer of a magnetic material which has a nonmagnetic substrate and the coercive force high in 
comparison which memorizes information in it as amplitude permeability low in comparison, and magnetic states, it 
being the 2nd layer of a magnetic material which is comparatively alike, resembles high amplitude permeability 
comparatively, and has low coercive force, and the thickness to said 1st layer thickness, A magnetic recording 
medium containing the 2nd layer of a magnetic adjuster which becomes lower than density of magnetic flux needed 
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in order that density of magnetic flux needed since said 2nd layer is saturated may change magnetic states of said 
1 st layer. 

[Ctatm 1 7]A magnetic recording medium comprising: 

In order to appoint a signal transmission zone, it is a magnetic recording medium for bias flux to use it with the 

record/reproducing system supplied to a recording medium, and it is a nonmagnetic substrate. 

A layer which has the coercive force which controls magnetization in order to memorize a magnetic signal. 

It is saturated by bias flux to which it is a layer of an amplitude permeability material low in comparison, and the part 

was supplied, a size of bias flux has the thickness that bias flux which shall have thickness smaller than a size 

needed in order to change magnetization of a layer with said coercive force, and was supplied establishes a signal 

transmission zone — comparatively alike — a layer of a magnetic adjuster of low amplitude permeability. 

[Claim 18]A magnetic recording medium comprising: 

It is a magnetic recording medium for magnetic information to use it with the record/ reproducing system 
transmitted between a transducer and a recording medium, and is a nonmagnetic substrate. 
A layer of material which has the coercive force which memorizes magnetic information. 

it has been arranged on a substrate — it is comparatively alike, and it is a magnetic adjuster of low amplitude 
permeability, and material of said low amplitude permeability, Material in which it is selectively saturated during 
information transfer between a transducer and said layer of material with coercive force, and he is trying to be 
combined during read operation in flux from one recorded transition by it at a head. 

[Claim 19]The magnetic recording medium according to claim 18 with which a magnetic adjuster of said 
comparatively low amplitude permeability is arranged in a layer which has said coercive force, and a discrete layer 
which touches. 

[Claim 20]It is the small magnetic recording medium according to claim 18 rather than needed, in order that said a 
part of layer may be saturated by flux and a size of the flux may change said layer thickness of a magnetic adjuster 
of amplitude permeability low in comparison magnetization of a layer which has said coercive force. 
[Claim 21 ]A magnetic recording medium comprising: 
A nonmagnetic substrate. 

The 1 st layer of a magnetic adjuster which memorizes information magnetically defined into it. 
The 2nd layer of a magnetic adjuster it is the 2nd layer of a magnetic adjuster which has comparatively low 
amplitude permeability, and is smaller than a size needed in order to change information a size of magnetic flux 
needed since thickness to the 1st layer is saturated in said 2nd layer is remembered to be by said 1st layer. 

[Claim 22]A magnetic signal disposal method which uses a magnetic transducer which has a physical conversion gap 

which transmits a signal between magnetic storage media which have a layer with coercive force into which 

magnetization is changed in order to memorize information characterized by comprising the following. 

A stage which prepares a magnetic storage medium provided with a layer of an amplitude permeability material low 

in comparison which can establish selectively an adjoining field where amplitude permeability differs. 

A stage of establishing an adjacent area where amplitude permeability differs with some materials of permeability 

which generates magnetic bias flux during signal transmission between a transducer and a layer with coercive force, 

and adjoins a conversion gap. 

[Claim 23]Read said magnetic signal in a magnetic storage medium characterized by comprising the following, and 
the B. aforementioned magnetic storage medium, and bias flux is magnetically supplied to material in which 
saturation is possible by said permeability, A magnetic storage system which comprises a magnetic resistance 
transducer which detects flux which has been arranged so that a saturation region may be established in it, and was 
connected with the **** [ there ] aforementioned magnetic signal, 
A. An A1 . board. 

Material with coercive force arranged on said substrate in order to memorize an A2. magnetic signal. 
Material which is the material in which saturation is possible magnetically, and has amplitude permeability with said 
material low in comparison in which saturation is magnetically possible by permeability arranged on material with the 
A3, aforementioned coercive force. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the magnetic recording and reproducing system which has a 
magnetic storage medium which operates in cooperation with a magnetic resistance (MR) playback head including a 
magnetic recording and reproducing system especially a magnetic storage layer, and the comparatively low related 
amplitude permeability keeper layer. Suppose that relative permeability is only called amplitude permeability 
according to common use on these specifications. 
[0002] 

[Description of the Prior Art]The magnetic flux which moves [ in the usual broadband ] in high-density magnetic 
signal processing between magnetic storage media permeates the magnetic core of a magnetic transducer (namely, 
head). It becomes a thing suitable for this flux generating the derived output voltage in reproduction motion mode, 
and it becoming a thing showing the magnetic flux reproduced from the medium which permeates a magnetic core 
after amplifying appropriately, and using it with a use device. The flux which has permeability in recording operation 
mode is generated from the current impressed to the coil winding of a transducer, and this flux serves as a border 
from the physical gap made by incore [ for recording a typical signal within a magnetic storage medium ]. 
[0003]one problem of the magnetic storage system of a Prior art is that various losses occur during the signal 
transmission between a magnetic storage medium and a transducer. One of the losses of the big one is called 
"space loss (space loss)", and it is produced from the physical space between a magnetic storage medium and a 
transducer. Especially a space loss is severe during reproduction motion, and the effect of such a loss is especially 
remarkable. Old efforts to decrease a space loss were accompanied by decreasing a physical interval by arranging a 
transducer near the magnetic-storage-medium surface, as long as the operating condition mainly allowed. . However, 
such reference by location especially is supported on it, without a transducer contacting a storage. That is, in the 
device in the state of "flying (fly)" to a storage, the transducer is accompanied by increasing the possibility of the 
collision between a transducer and a magnetic storage medium. On the other hand, while the transducer is carrying 
out a medium and physical contact, the wear which does damage by contact occurs. However, when a contact head 
is used, it should be cautious of a head still being separated from a storage with the overcoat of standard carbon in 
such a disk. 

[0004]In addition to a spatial loss, a signal quality receives disadvantageous influence by the badness of the 
efficiency of the signal transmission between transducers. A reproducing gap loss is one example of the cause of 
the badness of efficiency. It generates with the physical gap of the limited length in the transducer used as the 
cause of affecting the signal transmission between a transducer and a medium, and a reproducing gap loss becomes 
clear by the loss of the output signal in the wavelength of the shorter one. The reproducing gap loss is generally 
considered to be an essential result of the geometry of a transducer. 

[0005]Wood and other U.S. Pat. No. 5,041,922 specifications are transferred to the applicant of this invention, and 
are indicating the magnetic recording system containing the magnetic media which has a "keeper" layer magnetically 
located on the high permeability materials in which saturation is possible, or in the bottom. The characteristic of a 
keeper layer is chosen so that it may operate as an extended part of the magnetic pole of a head, by it, brings a 
head to magnetic media close further effectively, and decreases a space loss as it writes in the ****** No. 
5,041,922 specification. Since amplitude permeability was high, one of the characteristics of head magnetic pole 
material was chosen so that it might have amplitude permeability also with an expensive keeper layer material of the 
****** No. 5,041 ,922 specification. Since the amplitude permeability of material is generally a function of the 
thickness of a thin-film device, when obtaining high amplitude permeability, a keeper layer thick in comparison is 
required. 

[0006]Recording losses may be increased if a thick keeper layer is used. Generally, recording losses increase 
according to the layer thickness in which saturation is possible increasing magnetically in having lapped on the 
medium. Since the keeper layer in which it writes and which flux overlaps must be permeated in order for this to 
mainly reach the magnetic storage layer which records data, attenuation of the write-in flux from a transducer 
becomes a cause. Therefore, although the keeper layer of the high magnetic permeability indicated on the ****** 
No. 5,041,922 specifications improves the signal to noise ratio of a system during reproduction motion, it will 
increase recording losses for the thickness of a keeper layer needed for attaining high amplitude permeability and 
decreasing all the profits. 

[0007]The additional problem about the magnetic storage system of a Prior art is based on far-reaching use of 
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induction heads (a ferrite or a thin film). In order to detect [ rather than ] a weak signal with regards to transition of 
a much more high-density disk according to the density of a disk increasing, the number of coils in a head (namely, 
turn number) must also increase. However, this will increase to the level which cannot permit inductance of a head, 
will resonate the capacitance and the system of a regenerative amplifier, and may interfere with the data 
reproduction recorded on a magnetic storage medium. 

[0008]The inductance of the head which increased also produces a problem in a write cycle. If the inductance of a 
head becomes still larger, before making usable flux sufficient in a proximal region to write in a disk, the time 
concerning current increasing through winding becomes still longer. Therefore, the designer has to choose writing 
speed slow enough, and a head must be driven so that fully for guaranteeing operating within the standard that a 
disk is permissible, or providing a bigger drive circuit, and conquering high inductance (the voltage to impress is 
increased). 

[0009]Another problem about induction heads is that the noise generated by the head also increases according to 
the density of a magnetic recording medium increasing. This decreases the function of a signal versus the noise of 
the system which can be attained next with the magnetic storage system which uses induction heads, and restricts 
storage density as a result. 

[0010]Therefore, the magnetic storage medium and system which have the storage capacity which improved are 
needed. It has a signal to noise ratio of the system whose recording mode improved working, and the magnetic 
storage medium and system which decrease in number recording losses further are needed. 
[0011] 

[Problem(s) to be Solved by the Invention]Therefore, the purpose of this invention is to provide the magnetic 
storage reproducing system whose recording density improved by raising the signal to noise ratio of a system and 
decreasing interference between signs (symbol). 

[0012]Another purpose of this invention is to provide the magnetic storage reproducing system with which the 
space loss decreased. 

[0013]Another purpose of this invention is to provide the magnetic storage reproducing system which decreased in 

number recording losses and raised the profit of the regenerative signal. 

[0014] 

[Means for Solving the Problem]A magnetic storage system of this invention contains a magnetic storage medium 
which comprises material which has been arranged on a keeper layer of amplitude permeability low in comparison, 
and a magnetic storage layer, and in which magnetic saturation is soft and possible. Although material of low 
permeability can be arranged on a magnetic storage layer or to the bottom, it functions by a still meant method. 
Nonmagnetic, i.e., an "interception (break) ' layer, can be used between a keeper and a storage layer, and it can 
decrease switched connection between these layers. 

[0015]When operating in the state where it is not saturated, a soft magnetic ac(juster of low permeability, it 
functions as shunt (shunt) for flux emitted from recorded transition on a magnetic storage layer, and an image field 
(image magnetic field) of transition which has the effect of decreasing demagnetization by it and which was 
comparatively alike and was recorded on a soft magnetic adjuster is generated, and recorded transition length is 
decreased. This shunt is emitted from recorded transition and decreases in number a flux level which reaches a 
transducer head of a system substantially. A shunt increases the stability of recorded transition to thermal 
demagnetization further. 

[001 6]As a result, in order to read data in recorded transition on a magnetic storage layer, saturation bias current is 
impressed to winding of a head, generates bias flux with sufficient intensity and a direction, and is saturated in some 
soft magnetic adjusters close to the transition, or [ being mostly saturated in saturation ] — or while driving, the 
portion of this soft magnetic adjuster cannot shunt flux emitted from recorded transition any longer. By this, all are 
substantially [ flux / from recorded transition ] combinable with a head. 

[001 7]Especrally a soft magnetic adjuster of low permeability reproduces a narrower pulse as compared with a 
medium without a keeper by increasing an inclination of flux inclination over recorded transition on a magnetic 
storage layer. Convenience is good, and since output voltage of a derived head is a size of the remaining 
magnetization from recorded transition, and a function of an inclination (namely, magnetization change rate) of flux 
inclination which crosses recorded transition, this increases output voltage derived within a head into reproduction 
mode. This pulse reproduced more narrowly decreases interference between signs, and enlarges storage density 
further. 

[0018]Since the field (magnetic field) which a keeper shunts substantially all the flux from recorded transition on a 
magnetic storage layer, and is carrying out the fringe (border) from a storage layer in the state where bias is not 
carried out is decreased, This soft magnetic layer is called a "keeper layer" in the same meaning as a term currently 
used on the ****** No. 5,041,922 specifications. In order that bias flux may be saturated in a related part of a 
keeper layer and may carry out the termination of the shunt, when being supplied, only data showing recorded 
transition can be reproduced. Impact is given to width of the near field which is carrying out the fringe, and an 
effective track by shunting flux (magnetic flux) by a keeper. This can gain one 10 times the still higher track density 
of this with a recording system instead. 

[001 9] Although a keeper layer is formed from a film like comparison of a soft magnetic adjuster which has coercive 
force high in comparison, and low amplitude permeability and it is saturated with a bias flux level low in comparison, 
it cannot be saturated with an illustration embodiment by flux only from a magnetic storage layer. Generally, a soft 
magnetic adjuster may be an alloy of what kind of permeability, and a permalloy, Sendust, and super Sendust are 
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contained in a suitable material. 

[0020]Preferably, amplitude permeability of a keeper layer is enough to give suitable shunt (or an image or a picture) 
of recorded transition when a head does not supply bias flux. For example, the amplitude permeability with the low 
grade 7 can give the suitable shunt effect (atmospheric amplitude permeability is 1). Therefore, a keeper layer can 
be made thin in comparison and recording losses can be decreased. 

[0021]The feature of this invention is the ability to increase storage density by a signal to noise ratio of a system 
whose it improved, and interference between signs which decreased. Interference between this sign that decreased 
decreases recorded transition length, and is brought about by narrowing flux passing through a saturation region of a 
keeper layer. 

[0022]According to another mode of this invention, saturation of a keeper layer is hung down even if it combines 
flux only from one recorded transition with a head during read operation. Therefore, almost all flux from recorded 
adjoining transition is shunted by a portion with which a keeper layer is not saturated. Interference between signs 
from transition on which it was recorded other than what is read by this is decreased, and data volume of a medium 
without a keeper to a medium with a keeper is increased. 

[0023]Another strong point of this invention is that it is unrelated to form of a head transducer used with a 
magnetic storage system. For example, this invention can operate with derivation or a magnetic resistance (MR) 
head of a ferrite film. An operation of a keeper layer as a magnetic shunt is unrelated to consistency with amplitude 
permeability of a keeper layer, and amplitude permeability of a head magnetic pole. 

[0024]When operating in cooperation with a magnetic storage medium which uses a keeper layer of low amplitude 
permeability, an MR head improves interference between signs, and a signal to noise ratio of a system, and makes 
density of a storage higher. Especially a transducer head may be the usual MR head or an MR head which changed. 
[0025]The usual MR head carries out bias of a separate derivation write-in element and MR sensing element, and 
the sensing element, and contains an adjoining bias element (for example, outside magnetism, hard or a soft layer, or 
a current conveyance conductor) which operates an MR element in a linearity sensing area. A bias element is 
saturated in a part of keeper layer, and flux passes along a head during read operation via there. A head is arranged 
between shields of high magnetic permeability, and decreases the field of a side which permeates an MR element 
which is carrying out the fringe. 

[0026]A modification MR head magnetically combined with an inductive element used including an MR element for 
writing operation for read operation can also be used for this invention. According to these embodiments, a 
conductor arranged around induction heads can be used in order to supply bias flux during read operation to a 
keeper layer. 

[0027]A magnetic storage medium is unrelated to a head transducer used with a magnetic storage system. For 
example, this invention can operate by a thin film or a magneto re si stive head of a ferrite containing a huge MR head. 

[0028]These of this invention or the other purposes, the strong point, and the feature are further clarified in 
consideration of detailed explanation of the following of a desirable embodiment as shown by attached drawing. 
[0029] 

[Embodiment of the Inventionjlf drawing 1 is referred to here, data is written in the magnetic storage medium 24, 
and the magnetic storage system 20 containing the magnetic transducer 22 which reads data in there is shown. The 
transducer 22 comprises the magnetic poles 26 and 27 which form the gap 28, and the conductive winding 30 is 
arranged at one side of the magnetic pole. In order that the transducer 22 may simplify a figure, it is shown like a 
ferrite head, but the person skilled in the art will recognize that other head designs like a thin film or a magnetic 
resistance (MR) head can be used. Here, the embodiment of some magnetic storage systems which use an MR head 
is indicated in detail. 

[0030]The magnetic storage medium 24 contains the substrate 32, the magnetic storage layer 34, and the keeper 
layer 36 of low permeability. The magnetic storage medium 24 is a rigid or flexible disk drive or a tape. Although this 
invention is connected with the disk drive of a rigid body and indicated, it should understand that it can apply also to 
a flexible disk drive and tape. The substrate 32 is a non-magnetic material like aluminum, a plastic, or glass. The 
filter layer 33 of the non-magnetic material is arranged between the storage layer 34 and the keeper layer 36. It 
turns out that such a structure improves the function of a keeper system. 

[0031]The magnetic storage layer 34 is divided into two or more record sections 37 thru/or 40 which form the 
memory transition 41 on the boundary which has contacted. It is recordable on a magnetic storage medium by the 
various usual methods that the person skilled in the art knows any of digital one or an analog signal they are. 
According to the illustration embodiment, it is preferred to record a digital signal on a magnetic storage layer at a 
longitudinal direction, and each record sections 37 thru/or 40 are suitable for memorizing 1-bit data here. The 
storage layer 34 is a hard magnetic adjuster of high coercive force like cobalt, chromium, and tantalum. The layer 
can include the magnetic adjuster distributed in the binder, and may be a magnetic adjuster of high coercive force, 
or a thin film of a metal alloy. As for a layer, it is preferred to be chosen so that it may have the anisotropy of the 
longitudinal direction which gives the recording magnetization shown mainly in a longitudinal direction (that is, 
horizontal) in a drawing like drawing 1 , The magnetization polarity of each record sections 37 thru/or 40 is 
horizontally shown by the arrow, and the arrow direction shows the magnetization polarity in each field. 
[0032]According to this invention, the magnetic storage medium 24 also contains the low permeability keeper layer 
36, The keeper layer 36 is a magnetic adjuster with soft amplitude permeability low in comparison, and this can be 
saturated by small bias flux. However, material is not saturated when the flux from the magnetic storage layer 34 is 
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the only flux which acts on a keeper layer (namely, when bias flux is not supplied). A permalloy, Sendust, and super 
Sendust are contained in a suitable material. 

[0033]When the feature of the keeper layer 36 does not have the bias flux from the winding 30, the layer 36 shunts 
flux from the record sections 37 thru/or 39, and it is chosen so that generation of a magnetic image may be ensured 
in some fields of the keeper who is in contact with the record section. Magnetic current I^j as by which drawing 1 
passes along the winding 30 shows the ** case by zero. In this situation, a keeper acts as a shunt and establishes 
an image within the keeper layer of magnetization of a record section. For example, a part of keeper layer 36 which 
adjoins the record section 38 draws the flux (shown by the dashed line) which forms the inverted image compared 
with the flux which permeates the record section 38. The quality (therefore, effect of a shunt) of an image can be 
characterized with the image efficiency shown in drawing 2 in the graph as a function of the amplitude permeability 
of a keeper layer. Image efficiency is about 75% to about 7 amplitude permeability (atmospheric amplitude 
permeability is 1), and is equal to about 100% to larger amplitude permeability than 100. Image efficiency shows the 
efficiency of the keeper layer as a shunt. If image efficiency will be about 100%, a keeper layer will become more 
effective as a shunt, therefore the slighter field which carries out a fringe will leave it from the magnetic storage 
medium 24. The amplitude permeability of a keeper layer becomes smaller than about 100 preferably in the portion 
with which a keeper layer is not saturated including amplitude permeability with less "low permeability" than about 
1000. 

[0034]If drawing 3 is referred to, DC-bias current is impressed to the winding 30 during reproduction motion, the 
bias flux 58 which permeates a part of keeper layer 36 arranged between the magnetic poles 26 and 27, and is 
saturated will be generated, and the saturated aperture (opening) field 60 will be established. Since the aperture 
area 60 is saturated by the bias flux 58, the termination of the shunt which passes along this portion of a keeper is 
carried out substantially. It should be cautious of inducing the output voltage of the head which shows the data 
which the flux from the record transition part 41 carries out the fringe of the outside of an aperture area at the time 
of ** "through which it passes", and is expressed by record transition in the aperture area 60 where the disk 
rotated and the record transition 41 was saturated. It functions as an aperture, and from the magnetic storage layer 
34, since the field 60 is saturated, as for the saturated aperture area 60, the flux can pass along that. 
[0035] Drawing 4 is a block diagram of the signal processing system 90, and contains the magnetic recording medium 
24 which has a low permeability layer (not shown) according to this invention. The magnetic recording medium 24 is 
a disk of a rigid body, and in order to rotate under the magnetic transducer 22, it is equipped with it on the motor 
spindle 94. The transducer 22 contains the winding 30 which conducts input signal current in recording operation 
mode and with which it conducts bias current and an output signal in reproduction motion mode. 
[0036]In a recording mode, the 1st switch 98 is opened wide and the 2nd switch 99 is in the 1st position (shown by 
the solid line). By the position of these switches, a signal can be supplied to the winding 30 from the record amplifier 
104, and it can write in the magnetic storage medium 24. 

[0037]In reproduction mode, the 1st switch 98 is closed and the switch 99 is arranged at the 2nd position. By 
closing the switch 98, the DC current source 108 which can be adjusted is the line 110. DC-bias current can be 
impressed to the winding 30 in a top. As explained above in relation to drawing 3 , this bias current Ibtas generates 
the bias flux saturated in a part of keeper layer 36 (refer to drawing 3 ), and generates the saturated aperture area 
60 (refer to drawing 3 ). By the aperture area 60 (refer to drawing 3 ), the flux from a magnetic storage layer can be 
combined with the transducer 22, and output voltage is derived to the winding 30. An output signal passes along a 
line top to the switch 99, and is sent to DC filter 1 14 shown as an in-series capacitor. Since a capacitor attenuates 
an ingredient, it is connected to attenuation DC of the output voltage signal generated by the in-series bias signal. A 
DC filter process signal is the line 120 about the filtering signal which was supplied to the regenerative amplifier 1 18 
by line 116 up, and was amplified. The use device 122 is supplied in a top. 

[0038]Although the aperture area 60 which used current and was saturated within the keeper layer is established in 
the embodiment of drawing 4 , saturation can be attained by other methods. For example, the permanent magnet 
close to a keeper layer can be used so that it may interact with the magnetic core of the transducer 22, and it can 
also be made to act on the local saturation of the keeper layer needed in order to form the saturated aperture area. 
Not a DC source but the source of AC current flows can also be used. When using AC bias, it is preferred to use 
the source of AC current flows and to change between the states of the very quick signal by which bias was carried 
out to the information signal transmitted to a magnetic storage medium. When using AC bias, it may be required to 
prevent replacing a capacitor with an AC filter and being combined with the system which reads the output voltage 
signal with which the bias generation signals which are not desirable were derived. 

[0039]It was judged unexpectedly that the strong point similar to the keeper layer of amplitude permeability low in 
comparison having been indicated on the U.S. Pat. No. 5,041,922 specifications [ / Wood and else ] can be attained 
by the latest test by an artificer. Said patent was transferred to the applicant of this invention including one of the 
joint inventors of this invention. As clearly indicated on the ****** No. 5,041,922 specifications, the keeper layer of 
high magnetic permeability was chosen based on the precondition which requires that a keeper layer should have 
the amplitude permeability near the amplitude permeability of a head magnetic pole. The keeper of high magnetic 
permeability operates effectively as an extended part (it is not a physical extended part) of a head magnetic pole, 
and this precondition is mainly based on the idea of decreasing a space loss. 

[0040]The artificer measured the amplitude permeability of the keeper layer given on the magnetic storage layer of 
the disk of a rigid body during the latest test of the disk drive system of the rigid body which has a keeper layer 
given to a magnetic storage layer. In order to establish the keeper of high magnetic permeability, it adheres to a 
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keeper layer on a magnetic storage layer. However, the thing low more remarkably than the amplitude permeability 
considered that the amplitude permeability of a keeper layer needs to act as a keeper with an effective artificer 
actually by this measurement was shown. Although it was not having predicted, even if it used the keeper of this low 
permeability, the disk drive with a keeper attained the improvement more remarkable than a disk drive without a 
keeper in functional. 

[0041] Drawing 5 shows the frequency response plot 140 of test data which compares the amplitude profit over the 
disk drive system which has a keeper layer of low permeability as shown in the usual disk driver system without a 
keeper layer, drawing 1 , and 3. The relative output shown with a decibel (dBs) value is plotted in accordance with a 
vertical axis, and storage density is plotted in accordance with the horizontal axis. The frequency response value of 
dB is plotted in respect of plurality along the 1st line 142 to a disk without the usual keeper, and the output value 
shown by dB of the medium which has a keeper of low permeability by one side is plotted along the 2nd line 144. 
The output level of a disk with a keeper layer is always higher than the output value of a medium without a keeper 
several decibels as illustrated. This is because still larger flux inclination is mainly generated by the keeper and the 
change rate of head flux becomes still higher. 

[0042]It was carried out from these test measurement and Teletrack using the disk drive spin stand of the rigid 
body marketed, and Sunward metal of a gap transducer head. The angular velocity of the disk to a head is 575 
inches/s. The usual disk drive contains about 150 thru/or the 1 70~A~thick protection carbon layer arranged on a 
magnetic storage layer. The disk of low permeability was constituted by adhering chromium of the 1st layer 10 
thru/or 50 A thick Sendust of the 2nd layer is adhered after that and it becomes a thickness of 75 thru/or 250 A. A 
protection carbon layer 150 thru/or 175 A thick is pasted up on this Sendust, and lube (lube) of this structure is 
carried out by the usual method. 

[0043]It is thought that the reason connected with the disk drive which uses the keeper of amplitude permeability 
with an output value of the system which improved low in comparison is for increasing flux inclination effectively in 
the mainly saturated aperture area 60 (refer to drawing 3 ). An artificer explains briefly the reason considered to be 
attained by flux inclination here. 

C0044] Prawing 6 A shows the schematic diagram of the medium 1 80 without a keeper of a Prior art who has the 
magnetic storage layer 182 which includes two or more record transition 184,186 in the transition region where the 
remaining magnetization changes polarity. The flux 181 from the recorded transition is the overall field which carries 
out a fringe to the surrounding free space of a medium. The inclination of this flux 181 from a transition region is 
expressed to the line 190 and a medium by the angle phi between the vertical lines 191. The amplitude of the head 
voltage of 20 is a function of the steepness of flux inclination. That is, the output voltage of a head becomes large, 
so that inclination becomes large. In a medium without the usual keeper, the powerful demagnetization effect is 
between the recording bits which exist, the transition on which this demagnetization was recorded — indistinct — 
carrying out (smear to obscure) — it is made to be spread (defuse), and this reduces the inclination of flux 
effectively and decreases head output voltage. The demagnetization effect of the recorded bit becomes still larger 
according to packing density increasing. 

[0045]lf drawing 6 B is referred to, the schematic diagram of the magnetic storage system 200 which has the keeper 
layer 202 and the magnetic storage layer 204 of low permeability is shown, and the magnetic storage layer 204 
contains two or more recorded transition 206 and 208 here. The head which is flying in the keeper top into 
reproduction mode is read in a keeper layer, and establishes the aperture 210. The fringe of the flux 212 from the 
transition 208 recorded by this can be carried out from the keeper surface. Only the flux from one recorded 
transition can carry out a fringe from the reading aperture 210 at once. The remaining transition in a medium is 
shunted by the keeper and does not generate fringe flux. By this, the demagnetization fields and the reproduction 
transition length in a medium with a keeper decrease in number. The flux which carries out a fringe is compulsorily 
left through the reading aperture 210 small in comparison on the contrary with the surrounding overall field of a 
medium without a keeper which carries out a fringe. By combining the effect which reads in transition the flux which 
carries out the fringe of the demagnetization to the effect of decreasing, and moves to the aperture 210, The flux 
inclination 214 is made steeply or large, this makes the angle phi small instead, and output voltage of the head from 
the side which has a keeper on a medium without a keeper is made still higher. 

[0046]The keeper layer can adhere to a person skilled in the art including sputtering using known suitable adhesion 
art The Sendust keeper layer of a previous test result which has a thickness of about 100 A is improving local 
packing density. Generally, the keeper layer should be generated as thinly as possible, in order to decrease recording 
losses. 

[0047]By the keeper layer of low permeability, the head which is flying on the magnetic storage medium can operate 
regardless of a keeper, and in reproduction mode, only a head carries out bias of the keeper and it operates as a flux 
detector. 

[0048] Drawing 7 is a sectional view of an alternative embodiment, and the magnetic storage medium 1 30 with a 
keeper contains the two keeper layers 1 32 and 1 34. According to this embodiment, the 1 st keeper layer 1 32 is 
chosen so that a part of flux may be accepted and shunted from the transition 41 recorded on the magnetic storage 
layer 34. Since the keeper field has a magnetic pole opposite to a magnetic storage layer, the two-layer system of a 
keeper layer is concentrated on flux on each class. The change by transition polarity decreases by this, and the 
asymmetry of the output voltage induced within the head to the signal recorded on the disk of an opposite magnetic 
pole as a result decreases. 

[0049] Drawing 8 shows the another alternative embodiment and the magnetic storage reproducing system 320 in a 
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figure contains the magnetic transducer 322 which reads data in the magnetic storage medium 24. The transducer 
322 contains the shield 326,327 of a non-magnetic material, the element 328 which detects magnetic resistance 
(MR) flux, the non-conductive layer 329 (for example, the charge of a ceramic material or glass), and the soft 
adjacent layer 330. An MR element is a conductor and is the line 332. The bias current signal Ibias from the bias 
current source 334 is received in a top, and bias of the MR element is carried out so that it may operate near 
[ the ] a linearity sensing area. An MR element generates an electrical signal on the line 336, and it is inputted into 
the reproduction 5 circuit 338, and is outputted to a use device (not shown). 

[0050]When bias current I bias impressed to the bias element 328 is zero, the keeper 36 functions as a shunt and 

establishes the image of the keeper layer of the magnetism in the record section 37 thru/or 40. During reproduction 
motion, the bias current source 334 impresses DC vice current to MR element 328, and since it is established to the 
aperture area 362 saturated in the vice-flux 360 permeated and saturated in a part of keeper layer, it generates it. 
When the saturation region 362 is saturated by the bias flux 360, the termination of the shunt which passes along 
some keepers is carried out substantially. It should be cautious of being used in order that the same bias current 
over an MR element may also carry out bias of the keeper. In particular, a disk rotates, when "it passes'' along the 
aperture area 360 where the record transition 41 was saturated, the fringe of the flux from the record transition 41 
is carried out out of an aperture area, and the head output voltage which shows the data expressed by record 
transition is derived. As mentioned above, the saturated aperture area 362 operates as an aperture, and since the 
field 362 is saturated, the flux from the magnetic storage layer 34 can pass along that. The bias flux 360 also carries 
out bias of MR element 328, and this element is operated in a linearity sensing area. 

[0051]Although the embodiment of drawing 8 uses current and the aperture area 362 saturated within the keeper 
layer is established, saturation can also be attained by other methods. For example, a permanent magnet is used MR 
element 328 and near the keeper layer, the saturated aperture area 362 is formed, and the local saturation of the 
keeper layer needed in order to carry out bias of the MR element appropriately is affected, other suitable MR head 
bias art includes generating bias flux by [ separate ] hard or using a pair of sensor which is a ********** type 
conductor (the signboard form conductor of a barber, barber pole conductor) of a soft layer, or adjoins. Generally, 
each bias art carries out bias of the MR element appropriately, is saturated in some keepers, and must be able to 
establish the field 362 of an aperture. 

[0052]As mentioned above, the reason connected with the disk drive which uses the keeper of the amplitude 
permeability whose output value of the system which improved is comparatively low is that it increases flux 
inclination effectively in the mainly saturated aperture area 62 (refer to drawing 1 ). By this, the size of the flux 
combined with the electric generating power of an MR element, therefore an MR element increases. 
[00533 Drawing 9 shows the magnetic storage system 450 of the embodiment alternative to MR head 452 which 
changed being included. The support bridge 458 is arranged among these magnetic poles, and MR head 452 which 
changed has an interval separated including the magnetic pole 454 and 456, respectively, and forms the crevice 460. 
As for these main portions of head cores, being formed by a ferrite is preferred. At the shown embodiment, the 
bridge 458 contains the MR sensing element 462 further, and, on the whole, this is the nonmagnetic insulating 
spacer 464,466. It is inserted in between. A spacer may be glass or aluminum, for example. The adjacent layer 467 
(SAL) of soft magnetism is given to one sensing element 462 side in a spacer. The layer 467 is separated from MR 
sensing element by the nonmagnetic insulating spacer 469. All these layers can be formed according to the known 
usual processing stage. 

[0054]A head is constituted from a ferrite by gap mold structure using metal, or can also be constituted using a thin 
film technology. In order to make head efficiency into the maximum, the small winding window 468 is formed in a 
head, and a short magnetic path is used. 

[0055]According to the shown embodiment, the coil 470 which passes along a winding window is arranged. When a 
head is constituted using a thin film technology, it should recognize that a thin film coil is generable together with a 
head. In what uses a ferrite, the electric conduction wire which the suitable size separated is used. The coil 470 
comprises any case so that it may write in by the conductor 474 and may be connected to the record circuit 472. 
When the system operates by a recording mode, a coil is connected to the record amplifier 478 via the switch 476, 
and a head functions like the usual induction heads. 

[0056]Especially the record amplifier 478 gives a record signal to the coil 470, and generates sufficient recording 
field to be saturated with the field under the head gap 460 in a part of keeper layer 36. When a keeper is saturated 
by a recording field, he drops the amplitude permeability of a saturation region and the record flux from a head 
follows the storage layer 34 under the keeper 36 through the portion of which [ of a saturation region ] side which 
has not been saturated. 

[0057]ln reproduction mode, the coil 470 is connected to the bias source 480 via the switch 476. DC small after that 
or an AC bias signal is supplied to the head coil 470, and generates sufficient bias flux for the field 462 of the 
keeper layer immediately under a head gap to be saturated in a head gap. Again, a keeper's amplitude permeability 
can decrease by this and the flux from the record transition 41 immediately under the saturated aperture area 462 
can reach the head 452. This signal flux is led to MR sensor 462 via the magnetic pole 454,456 after that, and the 
resistivity of a sensor changes as a result of the size of flux by a known method here. 

[0058]In addition to keeper bias, the MR sensing element 462 requires additional bias flux by reproduction mode, and 
makes the output signal linearity. According to the shown embodiment, this bias is given by the soft adjacent layer 
467 which adjoins an MR element. MR sensor 462 Adjacent layer 467 with inner soft sensation current The field is 
derived inside, and it returns and is combined with an MR sensor. The flux from the derived field carries out bias of 
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the MR sensor, and the MR sensor operates in a linearity sensing area, in order to detect flux by high sensitivity. 
[0059]An MR sensor is connected to the regenerative circuit 482 including the resistor 484 and the source 486 of 
sensation current as shown in drawing 10 in detail. The voltage change over the resistor 484 with convenient and 
sufficient size for a small change of the resistivity of MR sensor 462 to identify existence of the recorded bit in the 
storage layer 34 (refer to drawing 9 ) is produced. This change of potential is amplified with the reproduction 
preamplifier which supplies MR detecting signal of the high sensitivity on the line 490 to a use device (not shown). 
[0060] Furthermore drawing 1 1 shows the magnetic storage reproducing system 500, it shows another embodiment. 
This system is substantially [ as the system shown in drawing 9 except for the MR sensor being arranged in the gap 
area of induction heads ] the same. 

[0061]MR sensing element incorporated in the head cores of the MR sensor which changed as explained here gives 
many strong points with the storage system of a medium with a keeper. Since the output voltage of an MR sensor is 
the only function of the amplitude (it is not the change speed of the recorded flux) of the recorded flux, it can obtain 
still larger output voltage from a sensor as compared with induction heads. As a result, the feature of the MR sensor 
which improves the feature of a signal versus noise required in order to make storage density higher is suitable for 
especially using it by a system like a medium system with the keeper to whom it was explained here where it has 
the space loss which decreased remarkably. 

[0062]It is clear the embodiment's of MR which was indicated here and which changed to be constituted so that the 
function of both reading and writing may be performed according to the same head structure. However, the 
perception structure indicated here should also recognize that it can be used only for perception or read operation. 
[0063]When performing this invention, it can also be understood easily that it can be used together with the layer 
which had other coating and over coating indicated. For example, arrange a non-magnetic layer (not shown) on a 
magnetic storage layer, bar the effect of the magnetic switched connection between a keeper layer and a magnetic 
storage layer, these layers are made to react independently to magnetic flux, and the flux from a storage layer is 
made to branch to a keeper layer. This non~magnetic material can contain chromium, carbon, or silicon. As an 
example of the magnetic-storage-medium structure which encloses such a non-magnetic layer, the [ of July 8, 1993 
application / international patent application ] — there is a WO 93/No. 1 2928 specification ("Magnetic Recording 
Media Employing Soft Magnetic Material"), and it is referred to as a quotation here. According to the embodiment 
which has two keepers by whom it was shown to drawing 7 , this thin nonmagnetic layer can also be arranged 
between the 1st and 2nd keeper layer. 

[0064]Although this invention was shown and indicated in relation to the desirable embodiment of this invention, it 
should be clearly understood by the person skilled in the art that the gestalt and change of various others which 
receive in detail, deletion, and addition can be performed, without deviating from the technical scope of this 
invention. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The rough sectional view of the magnetic storage reproducing system containing a part of magnetic 
storage medium with a keeper, and transducer. 

[Drawing 2] The graph which shows picture efficiency versus amplitude permeability. 

[Drawing 3] The rough sectional view showing a part of transducer which impresses bias current other than zero to 
the field winding of a magnetic storage medium with a keeper, and the transducer which is saturated in some 
keepers and forms an aperture area in a keeper. 

[Drawing 4] The block diagram showing a magnetic signal processing system. 

[Drawing 5] The graph of the test data which compares the profit over the usual disk drive system without a keeper 
layer with the disk drive system which has a keeper layer of low amplitude permeability. 

[Drawing 6]t he sectional view showing the flux inclination of the magnetic storage medium of a Prior art, and the flux 
inclination of the magnetic storage medium which is comparatively alike and contains the keeper layer of low 
amplitude permeability. 

[Drawing 7] The sectional view of a magnetic storage medium with the keeper of the embodiment alternative to the 
two keeper layers 132,134 being included. 

[Drawing 8] The rough sectional view of the magnetic storage reproducing system containing an MR sensor. 
[Drawing 9] The rough perspective view showing the transducer and regenerative circuit of drawing 8 . 
[Drawing 10] The rough sectional view of the magnetic storage reproducing system of the embodiment alternative to 
the MR sensor in the yoke field of induction heads being included. 

[Drawing 1 1] The rough sectional view of the system of the embodiment alternative to [ another ] the MR sensor 
formed in the gap area of induction heads being included. 



[Translation done.] 
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WRITTEN AMENDMENT 



[Written amendment] 

[Filing date]November 6, Heisei 9 
[Amendment 1] 

[Document to be Amended]Specification 
[Item(s) to be Amended]0042 
[Method of Amendment]Change 
[Proposed Amendment] 

[0042]The disk drive spin stand of the rigid body in which these test measurement is marketed from Teletrack, And 
it was carried out with the gap transducer head using the product gap money-paid-on-account group head made 
from Sunward (Sunward metaHn-gap head) which Sunward is manufacturing . The angular velocity of the disk to a 
head is 575 inches/s. The usual disk drive contains about 1 50 thru/or the 1 70~A~thick protection carbon layer 
arranged on a magnetic storage layer. The disk of low permeability was constituted by adhering chromium of the 1st 
layer 10 thru/or 50 A thick. Sendust of the 2nd layer is adhered after that and it becomes a thickness of 75 thru/or 
250 A. A protection carbon layer 150 thru/or 1 75 A thick is pasted up on this Sendust, and lube (lube) of this 
structure is carried out by the usual method. ( Notes: FomblinZ-DoL of Ausimonl USA manufacture of the New 
Jersey [ U.S. ] Morristown ** was used as lubricant (lubricant) material.) This lubricant is a derivative of perfluoro 
polyoxy ARUKEIN, and the shape of an Sendust layer was made to carry out diffusion deployment . 
[Amendment 2] 

[Document to be Amended]Specification 
[Item(s) to be Amended]0044 
[Method of Amendment]Change 
[Proposed Amendment] 

[0044] Drawing 6 A shows the schematic diagram of the medium 1 80 without a keeper of a Prior art who has the 
magnetic storage layer 182 which includes two or more record transition 184,186 in the transition region where the 
remaining magnetization changes polarity. The flux 181 from the recorded transition is the overall field which carries 
out a fringe to the surrounding free space of a medium. The inclination of this flux 181 from a transition region is 
expressed to the line 190 and a medium by the angle phi between the vertical lines 191. The amplitude of the 
voltage of the head 20 is a function of the steepness of flux inclination. That is, the output voltage of a head 
becomes large, so that inclination becomes large. In a medium without the usual keeper, the powerful 
demagnetization effect is between the recording bits which exist, the transition on which this demagnetization was 
recorded — indistinct — carrying out (smear to obscure) — it is made to be spread (defuse), and this reduces the 
inclination of flux effectively and decreases head output voltage. The demagnetization effect of the recorded bit 
becomes still larger according to packing density increasing. 



[Translation done.] 
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[0 0 2 3 ] *^<DJ3B©S9fti, ^ft^MIBt^X 

gKOW»*fc»»afttft (MR) K-CftfWSCi 
[0 0 2 4] filij8e^O*-^'Jl«:ffi«-r ^fiS^SEti 
jB^CDMR^ F\ gfc&^L&MR^* F"C* 
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[0 0 2 5 ] M3ftoMR-^? Ffri, «iJ*<2»2*«A#iR 
^±MR«»flft^ ^^S^AMTXlt, M 

ft -7- ^- F$fcfc*yy 

10 [0 0 2 6 ] zfc^fct. mmvmftOtc&lCMRSt^i: 
IEK£ftfc2g&&, S10IMWicyW7X77 7^x 

[0 0 2 7 ] aa«8et«WE«c63:, aasBtt^x^A-cftffl 

Jtl^y F h^yX^^-^iaiift^^o m 
20 [0 02 8]$*SOCfi6(D, cDffe©g#h 

[0 02 9] 

nti^. h^>-x^^.-if22^, ^>^y*2s£ff^L 

30 ftTl>S 0 F^>X^ — ^22«0*W#JC 

*r£fctf>&cy xv-T F^* F<DJ:^CC7n^nrt^7)^ 
*fc»i8mJ5Si (MR) FGDJ:5 
frflfcc^ FSW**ffiffl"C*SCi*|gfflj*r^r*5 

^ e cct\ mr^^ F^ttffl-r^ft-oj&^ffl^fstt^ 

[0 0 3 0 ] ^MfBt£«{$24^ Sftt32, fi0E^iBtf»3 

4, ^J:e> + ffi^a*o+-^^ii36^r^t?t>^ 0 ^Mia 
40 tcH^^riB*E3nn^*s % pjSteof^x^ f^ 

33^ , IBtf H 34£*-s*m 36£ Ofs^C SBS 5 tlX I ^ 0 

[0 0 3 1 ] ««|Btt»34t3:, ^L/ri^^H-CIBtg 
99 41* »HS t Xi, * 5 »»(0iBe«« 3775M40K: 3 

so tea h ft r c ^ m * omigjj&xm^&WMmt ib^-t 
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ssaiBff ntcs^rsjccisii-r s c t * k, cc 

tc^Ewcct^r^sn, ^Eiwi«jt3:s«i«F*3cr>aaffcett 
[0032] <ts mmmm^mimm 

**-A»36*>*£r. *-^»36fc£, tb«fl«JCc<gt*j88S 
6, 8S5l8eft»3^6<D^^^ ^x^w^jgccf^T 

Wj:UH^c^ s^-^uj^ t>^F, x-^*— fe> 

[0 0 3 3 ] *-^JB36©1$«fc*, «*830^6<DA-/r 
X:7 5 ^X^&t>£^ H36^fB^^37^3^6 

©~BI^<D««t?fiBE«ftcD&R*«g3IK:-r & J: *> tcjglf? 

stiSo ant #3K3o*asie»*«£i bi . s ^-^P"c 

— Sfc&fcJ:, SEISMS 38^«j»LTt>< ^ ^x£¥3-< 
£^cj:oT*fMtttf £C£^r£& 0 mm\z. 

tmrntLx^qn^mtcfj;*)^ Ltc^^x, i>^tm 
&<D7 y a -jv FtmmzwmmA&hmx 

^ < 0 i ^ 5 £>fcf:#j 1 0 0 0 J: 0 fe^&Oi 

ommbx^te^ffifrxm i o o j:o < &s a 

-Yr^*sss^**i3o«cEnfti$nr, mmie, 27ratciB» 
$n/ct-^i 36©— g^Hcsa ^r^fa-r & ^ ^rx 

i&60%myl-?& o T^-P+ffiMMZ^JTAy^y & 
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[ o o 3 5 ] H4t£, mm&m^^T ^ooyu y ?m 
«cco *=ffr*«affifiwif*24*^-ci^ 0 ®msB^ 

atft:24{i, ffl&Oir., x^T\ B8«h^>^^^-1f22 
<DTX £ fc#HC -=6- ^Xf>F il/94±tcSg#3 ft 

h^>x^ A -if-22^, §BiiWi^-F^U£ 
?^*5j:^ffi*(t-^*e3irs*«30*^ o 

[0 0 3 6 ] ffij&t- F-Cti, »10X^7 ^98&£P8$: 

20 T\ iE^iftfiSl04 ^6*<&3(>Mi##«*&U ^MIB 
[0 0 3 7 ] Ft? fct, ®1©X^> ^98{ifi3 0 

S. X>f y?98%mmT&C£tt:<k-oX, ISSIpJfig&D 

3o^Eiflra-r&c£3&sr#£o H3^cH*Lr±fBr^9j 
30 flg) o r^*-^^««6o (03#M) fci:ot, KMfB 

^> * ZM&tc&tc a^j^ ^ r x ft# J: o 

r^^n/cm^mjE^<7)M^Dc^^3ns 0 d 

±xmmmm:i22 ^«^t6 0 
40 [oo38] m4<DmM&mx$zim%®imLx, 

Hfcffi«LxT^S7tcA.«5*F^>^^^-1f22CDfiSSt 

&J&ffltcfgfflS-ifscife'C#s a 3e>tc, Decrees 
x^ftffit^^, ACiMMit, ®^iBiS^ 
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[0 0 3 9 ] $m%fc£Z>#6&<D^X RcJc^r, Jt& 
WtcfiCiSa*©*-^^^, Wood, ffeScj:^*^ 

mm 5 , 041 , 922#BJ5Jffl«-eiam SfK^S^T 

Atcmmzntc* mm s^i^mmmmxmmcm 

^££t>5#&fc:Xt>ri>£. 
[0 04 0] is»iatt»ic^6ns*-^ 
m^mr^mw<Dy £ a f^^x^acd^scdt- 

^ u 6 ^mcommmt, c cowmc x ^ xmm 
wzmn^iimmmte r fOT~r & c t 

[0 04 1 ]i5it ^-^IO^l«©f^^K 

8ttfr§F:/n * Fi40 r>^MdBs) 
JS«»j&Sffi»S?£<D * - & i ^ a x ^ fcit v x u 

nri>£<£^c +-^£>*£?m x^cDW^jb^^ 

[0 04 2 ] cn^©rX hifj^i, Teletracktt^6 
F, feJcU^* ^:/h^>X>^ — FO Sunward 

^ ^ fiSaiatRH±tc|BH3n/c» 150M170 
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^>^X F A(7>WSO«H^-#>»*^'CCi 

7 5 5 0 ^>^X h u-ACDj* £CC&£ 0 150 

(lube) 

[0 04 3] I^iUfc^X^rACDm^ffi^tb^WtCffili 

btii>m&&. ^brs&fao/cr^-^^ceor:? 

tUS (^3#M) „ ^#3&«^^ y Office cfc 
[0 04 4] 13 6 A glDCDaaik^ffitt^^M-rS* 

^WT^J;^^, fie^cDS^^-^^cDttt^ftiso o 

20 7^-;l/F"C&4. ^M^^OCCD^^ ^ ^X181 

<D£jKfci\ ^^>190 £MmtMLXmm%:'7 4>i9± 

icDpacDfta^ccjfcor^sn*,, 2 o©^>> f*e© 

Site, 7 -5 * ^x«JE©Si«S<DB8»r*S 0 -r&fe 
*>, ^ia^A#<&£^£\ F(Da^?*BE«A*< 

1tm&%^#WlC-t & («3&>-T. smear) 
(defuse)^t C v ^ ^XO^Jga^^ 

30 h<Dfflffi$im£, ^y*>?mm.&mm?z<D(,€L 

[0 04 5 ] @6B^#M-r6i. ffiilM^O^-^ 0 !! 
202 tecfcO ff 8B^lEtt)l204 ^WT^^MIBttv'X-rA20 
o cDWSW^^tfc^ c c ri8St8attH204 \tM 

FtfHC, ^-^(DAL^MAsX^Z^y Fti*-^^)B 

rttc^axo r^*-^^2io ^i2t^ 0 cncci:oria 

OTA^-^^210 *ilor«WJWccHir^< 0 ?8fiS*« 
so r, ^ ^x£MB2i4 *a«tc*/c^#< cn 



X3 

[0 04 6]+wm ^y>^^t?^*« 
So $fc<E>-rX F*§*&:. JB10 0t>^hn-AC[)l 

[0047] i&mmm<D^-^m^j:^x , rnmmm 
[oo48]i7ti, \x^<Dmmm<r>mmmxs> o . 

*-^^CD*SfiS»ielta«:i30 &2 0©^-/x*Jf 132 & 
^»132 «fi^Ktt»34±rKlS3nfc»«41^^^^ 

f -c^ta $ ti tt m f) m^mmm%m>^ 0 

Xl>£ 0 9-322 ti, 

f 326,327 , mm&tn (mr) ^^y^^^ia^o^rs* 

^328, #3W»329 -fe7 5^t}»ifctt 

, fcJ^V? FttlW8»330 *^n*s 0 M 

£ 0 MR*^Ftt^^>336 ±r*^ff^*^L, -€*ft 

&W&5I1IS338 ^AJlZti, WJBSgK (HTnStirt^ 

[0 05 0] sUT 2.^328 tCZPtiaStl&'HTXm 
SSI H^Mn^^i^, *-^36&#f&£t,T««e 

u ie»«^377^M4owo^cD*-^*)Bc!)#*(iiS"r 

360 4 ££\ 121^31^4^60^ -7 * #X«T 
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ftftu ««362 ^aa«iLri>sfcat)Cc, iKs«e«jf 34 

V "7*9X360 ^>MRf^328 ^^V7XLt 4 

[0 05 1 ]i8(7)i»»IMj^ir, 
MF t 3T?^fOL/cr^"-^^M^362^iijiTS^, ffc<D 

328fe<t^+-^*»s<r7^fitt5^j©3nr, 

10 L/cT^~^$g*$362 MRSHP&jiSJfc: 
/ ^ -f T X T S fc d?> $C i&g CD^^^ftJ 
&Ci**Sr#;£& 0 f&CD«^&MR^ F^VrXgl 

barber pole conductor ) T\ $ 

s 0 

[0 0 5 3 ] B9(t ^»l/cMR^7 F452 *^tfR 
«l/cMR^7 F452 fc*^n-e t ftfiBffi454 , 456 ^ 

30 cti6<DfflEffi©lfflfrc«3tKF^y ^^458 ^iBSSn 
rr^Pg^PiT^n, 1^1460 ^jgjsELri^o -^^ f^ 

T<DCn6c0^S&SB^»7 * 5 -Y h -CJf^StiS c t 

$m&Li<K fikstitcmmmx^ ^y^^ss^s 

6tcMR/B^J3l^462 cn«^*fl9tc^fflEttcD 

ffi^X^-^464,466 [ffliCSlStiri^o X^-^lt, 

CC, F&fiSM<D»S»467 (SAL)H 

rtCT)^*^462 ^TOWJtC-^^^nS. S467 

#fiS1*CD«»x^--9-469 tcj:otMREai^6» 

x? bfrt>mi&£ti?>i>\ utMmmtm^m 

[0 0 5 5 ] ^Sti/cHftiSt^, «8MI-5n>f 

mm-Tztf*. b t-mmm^j)i<%:%j&x$& 

50 Ci«rKar^*T*-5 0 y *5 J b &$><DX 
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^H&g472 ccsftsn^^^tc^sti-s. Z/XJ~&& 
[0 0 5 6 ] £ < ft, gE#ififMS478 tiSB»fg-^*^ 

1 »8P##ii ott-A' 3#DT£>ie«Jf 34£ it& 0 

[0 0 5 7 ]#^-Fm 3kj)\,470 y*47 
StlT. ^ y F^> y ^©fiiC^T©* — ^^JB<0^[^s462 

y^c^fSrr h . w&c ntc J: o r * -a*©h$^ 

f4#6©77 7^^^^ F452 CCiljai-rSCi^-C 
^Of^CCDff v #XfcHSBHi454 t 456 £/M> 
TMR^>^462 ^.ajfc&xft, C C^-fe>if ©ffiBi^BE 

[0 0 5 8 ] t^/Wr^ttit, MRH&llSR^ 46 

2 Mtt- FtW»AV7X77 '^X^f $i 

If 467 tC±^r^A6tl5o MR-fe>^462 rtO^tim 
V? h&RN£»467 \HXy 4->V F£§f2§U * 

[0 0 5 9 ] 01 0^clfffltc^3nri»SJ:5tc v MR 
g§482 &Cg$|;S*i£ e tP^"i:<, MR-tr>^462 <Di&fn 
¥v bOW&*mil?&OltC+fttj;jz&Zib-iXl<>2> 
^tU:, ^>490 ±©SFJSjS<7>MR^Hjm#*Wffl« 

[0 0 6 0 1 H mmmw^^T^soo ^ 

MRt>t^ii^7 K<D*> vy°^mtWM$tiX^ 
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4^s B MR-fe>if<Da**EE«, mmstitcy^yz 
<Dm-~<DMmx&z>(Dx\ wm^v bttmi>x^>y- 

^6-iA*^ffl**E4SS C i*it*^ 0 CCDS 
7~J*<D£5&isX7'AXi£_m-?Z><Dl€£< tcsir^ 

10 £ 0 

[0062] ccfc*m$titc^&$ntcMR<Dmm& 

[0 0 6 3] *^*»f-rS^Cfl6cDn-'r-/ 
J: * - ; * - n - * > ^ £ 2 ti /c JB <b -~H t c ^ffl 

^(Dm^m^y^v^x^cMuxm^^cjxjt^^x, * 

tpB^SB«JKflt«a©«<bOr», 1993^ 7^ sBffiM 
OS^#f^Hi^^WO93/12928^0gfflS : ("Magnetic Reco 
rdinq Media Emplo\rinq Soft Magnetic Material" ) 

HI i*2<D*-^»IHK:Eaf*rSCit>r*4o 

[0 0 6 4] *^CDSf * L/C^JfeJKSStcim 

SOS. 9JI». fci:WMr^^ci«itiaot 
[01] *-^<DA^S^IEfftJ««£*5J:l>*h^>^^^ 

40 M^o 

[H23 Ii»»f^f^77 0 

[03] *-^<3D*S»Mia«ii*i. * -^'0—815^ 

[0 5] ^-AldJ^^lg©? ^ ^ F 7 ^^>Xf 
so F7-f^XfAi^J:[:imrX Ff-^co^^ 
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y 0 * [H9 ] ms<D b ^>xi>^~y--te£utn^mm*^-r 

®*-s*o&&mgiMWM#<Dmmm. [in] mm^y ko*> * ^wgfcSwenfcM 



[HI] 





Cll) 
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CH4] 




(12) 

IH5] 



!f#KFF 1 0 - 116 4 12 




(13) 



mm^ io-ii64i2 





(14) 



^mmw* 10-1 16412 




460 



(15) 
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caws 3 ¥^9^1 1^60 

mjEftMtwm%i mm* 

imim^mm^] 0042 

[0 04 2] cn6©rX hfflffifi, Te 1 e t r a c 

u n wa r d?±ffiSf3tL/"tt>& S u n wa r dlf t v 
y\H #.Hf ^ (Sunward metal-in- 
gap head) LXnt?tltc a ^yFCdSH" 

5 0M1 70*>^ h 

i^tC^ B {g^e^co-r ^ 107!;M5 0 

*ffflt, 7 57!iM2 5 0^>y^ hn-AODffStc 
1 5 07iI17 5*>WhP-A(DSJ©ffiS 

m^o^mv)i-zr (lube) £n& 0 (a : mmm 

^ yx^^>6g)Au s i mo n 1 US A& Sl jScPF 



[*»»iE2 3 

[MiBrt^Jie«] 0 0 44 

^mmxmm^mmm is a, i&b %^&mmm 
j y i s i <DZ}m*. i 9 o tmmcMbx 

^yF2Q CD<ff (D|ji>g&j:, ^M&MMtS <D 

t\ smear) *Pffitfc (defuse) 3 if, Cftsfr* 



ombl in Z-DoL» /c 0 C<P?H?f 



(16) 



If 1 0 - 116 4 12 



10157 



